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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a capacitor for 
noise reduction measure superior in transition response 
at excellent yield. 

SOLUTION: A capacitor insulation film CZ is formed by 
accumulating a silicon nitride film on wiring Ma applying 
power source electric potential (VDD) and wiring Mb 
applying ground electric potential (GND), tungsten films 
are accumulated on the capacitor insulation film CZ, and 
a floating electrode FE is formed by etching. The floating 
electrode FE is extended on the wirings Ma, Mb in a 
divided state. Power source noise can be reduced with 
capacitors Ca1, Ca2 comprising the wirings Ma, Mb, the 
capacitor insulation film CZ and the floating electrode 
FE. In addition, since the floating electrode FE is divided, 
the yield can be improved. 
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[#mt#<o«sii] 

IB** l ] 4 £ W**tR<o±ffl^»*SixfcmaiE» 

SJE«SE»*5 J: tf*»E* JbfcJBlS; £ tifcl&RR £ . 
j»E«KEIft*3 J:t/**E«±»c«riBlftlMI«r^ LTI 
«El-6*5»*ShfcW«ttil"C*)oT, ffiEftKElft 

[«**2] ¥**S««±»fc»#3ftfc«WE^ 
&J:tJWUBIt2:, 

^Em^Eitftfc^^ifiE^^^^ttfcRmfrlg 
^IEm«E)B^J:0 ? «il6Ej»±«CH9fSKm*lg«:^L-C 
«r#i" 5 r t fc 1-5 EWStB. 

«fci-5»**ixtt2E«io****aia»!sii. 

> «J =1 yi-Cfci: t 1" 511 ** 1 Xtt 2 Ett 

[»*«5l ftjEajHEftfeJi^iftEjBltt, mlE^ 
W»SS±^Jini6*K±^**$^E»"C*>5 c t 
fc + 5 sit ** l Xtt 2 E4ft^>¥«»««lilBe 

go 

[!»**6] *rE««Ej»*3«fcrw»*Ej»tt, mm* 

*»StR±w|feOTw±SfifiJ-«**tbfcffl«)5&*E» 
t^6C * SrWSil-SB** 1 XI* 2 Ett<o¥9ftft 
«[§]B£§il 0 30 
[B**7] ffiEttKEflL ««E»*J:t/»«ttil 
tt, Sl^«4l, ttE**tt«tt, mlE^l^ 

[ft*«8] ME««E»*5J:t/««E»tt, 
^fiKli&U b»E*io*|p)^. fflftlc^WSttXE 
ILm: £ *®WLk1-Z>m *« l XI* 2 E*©*» 

[11**9] «fE*I«>&*E*ftM\ «M»J:0fc9, S ^ 

»a*E»^»B*4«tt*BSit«f-e«t>n, 
WE««>a*Ei»±w«ttl»8SihBitt, «rE«aa«-e*> 

5 c t «:»« fc 1-5HI** 6 Etta^ttttftflBBB 



6 r. t J; o r MEttHEttft J: «*E»±fc tfiElft 

IHI*r*L"Cii«El-5»»«i«r»rt1"*iafc* 

[«*Kl l] ffflE«KE*L »»E»*5«tU c »i»« 
tttt* »lw*rtilcJi«El-aJ:5»lft**t, «rE»ifi« 
Stt, B9E^l^*rS)^K^1-S*2<D*f6itc, 

* ft T EB+ 5J:5***n5wi«r4»f»fc1-*«l 
*«i OE*^**(**a@K««<o83t*ft. 

[fjt**i 2] tftWu^- YW&k V'\"<>bit 
Si8«^^-»«>nf t*/HM I SFETSrWrit 
K*t1-5^*y*^**1-S**(MI«ia*l6B-t?fc 

bSE— Wnff^iM I SFET±tCJBj£3*Lft:Ji 
BilE— ^t^n^^^/UMM I S F ET^y*- hfSffi£ K 

u>< ^ ^ *r»fci- s s& i *3 j: x*m 2 t . 

«rEJB l * «ttf* 2 0«ttB±lcftjft£Jxfc**1MM 
4:, 

mc*ttlM±K&Ja£*i< SBi^J:t5»2(OW«ji 
±tcfflE««fe*R«r# LTS£ft1-5 «t 5 »***tfc» 
3 fc , 

«r#1"5 C t «r«r»t 1"S*»»*a0B8lt. 
[M#Si 3] S(rE»i*5J:0 5 JB2<oWmJBH. ffiE 

Ki— f v*-t?KaEl-5»l«7Lrtl-?BS;*tfCV^Ci:S: 

[flf*4 1 4 ] BUfSy * U -fe/Ufl, Me->PfO n ^-V 
^/UlM I SFET(^)ft!l> — 4frfl>|Ei&filn?--1r*A'SM 
I S F E Tfc J:tf-#© P f *A«*flffflM I SFE 

[IS*3li 5] ME^*mftffBBSIt(t. buIS^^- 
6] ttEff K SB2*5i:^SB3^««« 

«»*aiH]B^go 

Cir^^®^ 1-511*51 2E«<0*W*«aieIB8 



[IS** l 0 ] WIHSOiSl:* l 

E^*5 «t Vtt jfeEK * J6JS1- 5 IS t , 
stlEm^E^^ J; tJK»«E*±^l6»BI*:»*1-5 IS 

»EIMM±fc»2»mtt«***U *9-^v9+ 50 



i: 1-5 ^ y -fe/u*:*1"5 *»ft«a@BiSBo» 
«B-^nft*/HMl SFET^MtSIi 



1-sxat, 

l 9 ] ttC¥*fMk«BltSaM:. WE* * 

U»#«2 0] IME»U ^2ioJ:t/m3(7)^m^ 

[|»**2 l] MrEftlHKll, ttfcflJ a^RT-fc* 

[ffl#Jg2 2] **v£ftoy- MStKW^tis 
!S!i«a^fc-WWnft*/HM I SFET5:M 
IS**-*-** * y «fe/uSr^+S**#ft«lHltt3gBo» 

8ulB-»Wn^--v*^SM I S F ET±tcJiPflJ6»IISSr" 
ff^1-SXg^, 

B9K-tttf)n^**/l'S!M I S F E T 60^— Miffi±** 

i-6Xgt, 

fiftESS 1 *3 .fctfSS 2 <D«8WLrt Sr^tf fltf«E)ira«»IRJb 
K*mteR**«1-ax6i:. 

g-f £ d <h J: *) H6IE8tt7Lrtlca*5&*ttfcS l & 
* 2 W^mi «r»riti- 611^ 

+6lBi:, 

1»B»«IWW±ICJII 3 

^-racticto-csaiaffiSr^i-axet, 40 

[«#* 2 3 ] «nB¥*1tft«BB£Btt, itul^ * 

[0001] 



(3) »BB 2002-324843 

4 

■J3J:t«o*i»tt*fcBU ESlo^X^ 

[0 0 0 2] 

[0 0 0 3] #tC, AW*[slKO«|i9#X.I*^tt, «SK 
Sffi (VDD) -^»Jft«ffi (GND) SrSfeiiei-Sfc*^ 

ga^ 1-, y>f Bf 

»©Btt»flsfcffi*f"CV*fc. 

[0 0 0 4] CKDJl 5ft^^X©(S«#»t LT, UK 
gB^^^ifeiaHi:Or H 1(CMOS (Metal Oxide Semicond 
uctor) iitO^^/<V^ (f^^/yv^t^v/ 

*) *r«B+6*tt, Hittf, MOS h7>^^v 
K^vf|«4:**BI»*r*«L, MOSh7> 

[0 0 0 5] BiJ$<7)J; 9^MOS^-r/NC/^(CO^T 
(1, IBM J. RES. DEVELOP. VOL 41 NO. 4/5 J 

ULY/SEPTEMBER 1977 P489-50K ^i?7 - 1 3 5 3 0 
l*^«*S«fctf»M¥l 0- 1 2 8 2 5-SH*«fcEttS 
tt-C^S, CftfeO&«t;:E«£;K/C^5MOS*^ 
v/^tt, ^yXftjgffifcJfclSi**^ IBM J- RES. D 

EVELOP. VOL. 41 NO. 4/5 JULY/SEPTEMBER 1977 P489-5 

oiEtt*>MO s *-*^>*Uifi, ¥— MMbBfcfcfc* 5 

[0 0 0 6] — ^ S RAM (Static Random Access M 
emory) * y -feyM-JS^T, aiCi^y^hxy- 

I(C^tn6ai^LS I ©/<y*-^*m , Hc££ft 
[0 0 0 7 ] tfijx.tf, SRAM/^H/Kt 1 tTy h 

<*>»«*:E«-r*7 y y-Tm&t 2m<o\%n& 

IfflMI SFET (Metal Insulator Semiconductor Fi 
eldEffect Transistor) X-ffi&Ztlbo 

[0008] r<D^^-y-feyu*<ottf«saw (ii27 y 

[0 00 9] Btj^(D J: 9 4W«*aifBOS*Jcoi^r 
l* % I EDM 1 9 8 8 P205tcE^£ftT1/* 

[0 0 10] 



5 

hffi6W**#<, ft*. 
[0011] CC0<t ^iMOSdrt^^M 

**#*«igB«r«rt"*"6MOS h7^ 

[0012] sRAM^^y-fe/u+^watfaas 

(Cgft«rf+»0-rS»'&tC*3t^Tt, ffli*<0 I EDM 1 
9 8 8 OFig.6lC^-t*<t 5ft^Pt^7D- T?tt» T 
ffiflffi (LE) , (UE) fciU^ixfeOSffi 

tt&g-efctf* iift35 5 *JottL*5o £fc, ram 
« (le) tv-*, \?i''<>m,mtzt&wt+z>tz#><D 

[0 0 13]*»@^t ia«fl?«FASftlV-fX(S- 
[0 0 14] Sfc, #fg^<OftH<7)@lftf*> ¥*ft*aEI 
[0 0 15] *«W^«HBBttt»r«4»l»tt, #W» 

♦ota^fc J; iM6f+giffi*» p, tnc ft a -e*> 5 ? . 

[0016] 

[0017] ( i ) *%&(o*mftmm®&mmt** * 

[0 0 18] (2) «fl^***«@BISitt, * 
^io^fS){c@S1-5^n^^Ei^±t-^ tt»R«r^L 
RS:*i«>*l6ltiB:*+S!B2<o*fi^ 
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[0019] ( 3 ) *ftW<D*mtt&m®&%W:<om& 

U«iUB»«:»rti'*xafc, WB««EH*5J:tf«« 
B»±«c|ft*R«:**i"SXai:, «tE»**±K*2 

»iii««*:»*i-6xat, ^ttSo z<D&Mmm 
[0020] (4) *»n<o¥3tt£amBgfftt* * 

ft^/UMI SFET±lC»flRS*tfcJIIBIftt»Blfc. 
WE-»«)nft*^fiMI SFET(Oy-ht(it K 

jg» i*sj:0tJB2©W«JI±lJ:»rtS*t*:**lft»Blfc^ W 
E»«ftWUtlc»rt**b. *i*iJ:tfJfl2«>W«l± 
£ttE*MWtt*ft- LT&&1" 6 J: 5 »rt SJxfc* 3 
commit, *r*rt-5o 

[0 0 2 1] (5) *8W«)*i#*a@B8B©»8 

Shfc-Wnft^iMI SFETS:»aS*it 

fcoT, «lE-»Onf-^r*/H!MI SFET^Mt 

h««±rt><b Ku->f >-*-eWE1- 5*i*3J:t«fS2 0>W 
SttiltJKriii-SXefc. ME»i*5j:t/JB2a)*«fi 
©±»lc#«WMl*:»*1-SXat, ffiE«Mfi*K 

J:oT»iti«ffi«:^i-5Xai:, «rWi"S 0 
[0 0 2 2] 

[cm^xnmmm-tZo ft*>\ sas^ffisrftwi- 

40 [0 0 2 3] (SHfcOJBIfi 1 ) ft!-, 

[0 0 2 4] S1\ in:/Tt«t9^ «x.tf, SUSS 
i/!> =1 y^e>46*W#SS i <o±H®I^m i s F E 

VD (Chemical Vapor deposition) ft~C\ Kib^U 3 
>RSr*aLfc», CMP (Chemical Mechanical Poli 

so shing) mx-wmi,x*:<nmmz¥mti-z>zk\c±i 
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[00 2 5] HIBIftlWIlTHSraiy^^^-rSC 

[0 0 2 6] ftV^-C, limHft|MlTH±lC«*.tf, */< 

&JWS<fc9fc3EllMa, Mbfc»it5. --"C\ H 70 
*.tf, E»Matt, B*L4V«*^7^^LT«I 
KStt (VDD) KffiKSfU EiMbii, B«Lfc^ 
E*^7^*:^fC**«tt (GND) icttflfcSix 

5o w*l<btf>Ei» (Ma, Mb) It, V^^Stffii 

«ioEiu«>*<Ki+Sfts. 

[0 0 2 7 ] IE] 2 tC^-f <fc 9 KEiiftM a x Mbl 

££tr«ffl»»l!ST H_L(C#iJ;Lff . ^7X-7 C v Dfttc 

j: g ins: i o n mgs^tfcv/ y 3 ^KSrita-ra d 

::t\ *^/^*&^!!§lczi;:te, «jB«m (vd 
d) <n i/2<nmB&frfrZ>tz%>* z<Dm&\^z-'&Z> 

(Ta 2 o 5 ) «oi«R«*ott-»**a-r5-t 

[0 0 2 8] frl^s B3lc^1-i5»-^ + ^'>^l6»BI 

[0029] &^-t\ i4ioftJ: o^mm>&mhL< 

tt, TH^EJRMafcit^EiftMb^iJioEIRfc^ft 

[0 0 3 0] 7o-f-f>^8lFEM80 
¥*{**Kitf>¥ffiB«r^1\ B5lC7jH-£5l-* 7* ^ 
-T^^^mUFEIt, E»Ma*5j:tfMb±U:, fc« 

xyHfiUE, **^>*lft«Rcz*Jj:tfE» (M 
a*5j;l/Mb) T'«*Sn5^r-V^>^^S/^ + 

[00 3 1 ] :©8, JBmfeftK* E8L 

<b ic <fc 0 ftftJi *>E& £ -5 ¥*{Mfc*El»«lia*# 
fig^n^ fiU +^Te&««Eil^J:tf«ifiElft±fc 50 



[0 0 3 2] CO«t?lc % *S!£o»«fcJ;*itf, EH 
Ma (VDD) £T»«ffi£U 7o-7^f^liF 
ESr±«Mt«£U cnbC0^tC^^/^>^$fe^CZ 
£*f1-3**'^>* OS** 2 ? 1 ) Caih SiMb 

(GND) fcTSMMfcU 7d-t^ Vi/m^lFE$r 

:ftfeO*f^^ (S*St^) Cai, Ca 
2 tt, Sfi^Ma £Efl|Mb tOH»cB:jlJ|C«tt$n"CV^ 

[00 3 3] tot, dtl^**'^* OSiKiP) 

So 

[0 0 3 4] 7D-7^»FEIt EHM 

X\ &%-£*)<DfcT*®mi-Z>CtfrX*ZZ> 0 Z<DM& 

[0 0 3 5] ^ 7D-7^y^lgFE^ EH 

Ma#«fctfMb *»fflLT^*ffi»«:Ai U ^<£>A£ 

h««UEfcN«Bj*Lfci:fi;Ei- 
6 0 **3, ^WRNASlK b"C*>o"C*>A3ftS|PIC"C*)*l 
l*\ EHMa tMb kvmo)**'^*^ -36-C* 

[0 0 3 6] ^^/^UC^, EHMa £ 

ttfaLTV^WBte, A/2NT?*>»K #3.ny 

h UC^ EHMb tWltOLTV^SHSIt, 
A/2NT'fc6o 

[0 0.3 7 ] ^^yF^rV^'^UC^ 

X, Z<D^=-y b^r-f /^>*UC£Ei&Ma k<D?£\V>Wi 

[0 0 3 8] Mitf, H^ir^UC^EiBiM 
a fcOlB«>»ffi^ft-eftlr^**tt, Exp ( _ A * D 
/ (2N) ) Xh*). ^ 7 h^^^'>^UCi:EiM 
b £ora<0Bffi#*fi-CfcVW*$Mi, Exp (-A*D 
/ (2N) ) T*&6 0 crt\ Dli, ^Pfe?BS«r^i-o 

[0 0 3 9] ^ot, 3.^.-/ h*^/<v-*UC#6p°p-e 
*>55t^ (P unit ) Punit=l" (1-Exp (- 

A*D/ (2N) ) ) * (1-Exp ( — A * D/ (2 
N) ) ) £#9, him<Ox-~y b*V'*i'*&&&Xh 
Z>mm (P) tt. P = Punit N (Punit^nS) t ft 

So 

[004 0]^l6fi, NiScO^.^-^ h^r + ^v/^3& s ±"C 
ftat?*>5»* (P) ***'<f9#8*Qt N 
(»»») JC*tLT^Lfct>0-C«>6. ^wT'li, ^te 
(D) II, 5/ cm 2 , (A) Jl, 1 cm 2 



(6) 



#«Lfca>ofci»£ (n=i) £Jt«u y*-y-<<> 
?mmFzz#mi-z> (n^2) c^icj:^, 

tt, (N) ^</^l:^oT, *#<ft"9 

[0 0 4 1 ] Z(DX 0 \Z y 7P-7^^1iFE^ 
fl-f 6^ ^ , ElftMa fcMb fc^)IB«-KM»c*« 

tt b £ 5 ffl® * «3 £ ft ± $ * 

[0 0 4 2] £<blc s ia^MOSliil^t^i: 
^ft9, MIM (Metal InsulatorMetal) WM^thZ 

So 

[0 04 3] *fc, 7P-r>fy^tSFETl:t*I 
»««lHlB*r«rt-f5MOS h9^^t»*t5^ 

KR«#*l]|R£ft*w£tfftV\, *t MOS^rV^> 
[0 0 4 4] 4*5, 036 \^7jki~X 0 IC, idUM a , M 

b*^tib <n&mm&-r 6 ^ ft i£«s* \z »« t r » 
[0045] mm<DW*m2) *&y\<o%i&<om 30 

[0 0 4 6] *i\ H7|c^i-J:5 4, *tf>±Sffi(cM 

MI SFETOj:9«^f«^W 

1 «rw«n-*. m 7 k^-t «t misfe 

[0 0 4 71 it MISFET (y-h»I9) ±fc 

I tt, M I SFETO^-hlg9^M I 

SFETOV-7, h>^Vt^gi^tlTV>6 0 ft 

»<fc-> y yB J: 0 ft a***** 2 i>m&£tiX^Z> 0 
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*x>R0>8MRa>e>ft*o *t d-^/m* 
[0048] :<o^*Sfi 1 ±«c»{k^ y =» >R^<£> 

SffllftttR £ T * S = * AR*<0»«ttR«r£3:u:*§« 
b&&<DMf8,lzr>\,*Xffl8~m2 4 Sr#RgLft*s?>BW 
[0 0 4 9] M 8 tC7r:-^J: ? \Z O — j3 — 

hEttL I itSMMbS'SJ 5±tci, CVDfc 

MTHie^t6o 

[0 0 5 0] ftlC, aPfl»»lgTHl±^7* 
C 1 ^Mt6 0 

[0 0 5 1 ] &^"C\ =i>*£ N*— l^^r^tf^ 

U :w^^^fyM»lTH 1 dSBU 
-f 6 * -e c m p jfe t c j: 9 w « i- s z t iz X o r ^ > ^ ^ 

h/j-^cirtic^7^pi«ts 0 ftv^t?. Jim 

^y^t^c^a^ *iHiaj»MiS:«fiE1-5o - 

- T% ^1^IB^M1(D9^, ffiUMlalCtt, MUM 

it (vdd) *5Bi*n$tt, liMi blctt, glfemfi 

(GND) ^BliDStLSo 

[0 0 5 2] &{c s m 9 ic^r J: 0 \cWi 1 ISfi^M 1 ± 
tfir«1iffe^RT H l h^-fy X-7 c V Dfelc X *) R 
flCl OnmiSOlftv/!) ^>R^itS't6^^^J: , 9 
*t^^«»BCZ 1 S:»jfi1-5o 
^lfe»RCZlJctt, SRSE (VDD) jcjBx.»S<t 
5^^^>^«8Bcz l^BKRStSo ft*5> * 
li6o^ffii"ettWLfcH2(c^-rJ:5l-. *ir^V*lft 
ilCZl^:, Ej»±(c-^<oR*"C»*LTtJ:v^ 
GES:±, *t/^>^«»Bw*i*:¥ai-E 

7^(co^r(^i: 0 tit, mi o-~m2 3tsxvm2 5 

-0 2 8JCOV>Tl^C) 0 

[0 0 5 3] Hi OJc^i-J: 9(-^-v^v'^lfe^ 

RCZ lifc^^ffifcj;!? ^v^^x^R$ritS( 

{i (VDD) ^^i/ra^^t^^ig^Ml a, 

la^fi: (gnd) dspnaisitssBiiieiiMi b±Kj& 



(7) ^12 0 0 2- 3 2 4 8 4 3 

11 12 

$£;*x6o ib i m&&M i b ii, * i mnmM i a<om [0059] h 1 6 ic^-f * 5 k*-* 

I), 7 n-f y^tSF E 1 t)Cil?)©Sl|M 1 a , U 1^* Hl(fH«*i" ) * ^^^T^ 

Ml b tPJC^fi^jg&LT^So £fc> 7n-r^ £^ s^V^-fa - t {C J: U 7 P— r>f V^HIF E 5 

^tiFEitt, nm\cj&mi<D&&tmmz. k$m :<07d-7^^fe5ii, sks 

la, mi bi«Kftr5*(tnfcii:*i-a*lRi^*«^» tt (VDD) #^A«tt5fB 51K&M5 a , feJ:UW 

WS*lfc*«-CJi*EL"CV^ (B5#HR) « i&mit (GND) tfSBtfjq £ fthW, 5 @1E»M 5 b ±\zB 

[0 0 5 4] lfc\C > M 1 1 tC^i-J: 3^7D-f^>^ /&£ftSo f£5llE$M5 bfi, f$5/IgBi&M5 a O&l 

KTH2H, fl9EBB«1»»KTHl fcW««C»dM-6. ^ ^ y *~T>( >^««F E 5 t>^tbb^SElftM5 a , 

IBlliBaj»Ml±<DHPflit6»J«TH2fc«fctJ5^ M5 b £ 1^ L*0^ 0 70-/^ 

^C2^Ml, :©3y^n*-^C2W:^ 5 a, M5 b&m&^%fifat\g.&i-&%ft\zfe&fcft 

7^P2Wt5o :o7'7^P2H 7^7^PU f]£ftfc#t;T*E£LT^S (B5#B) . 

|5l«tC^-r-5o &^T\ SPflteaWTH2*5«t^7 10 0 6 01 W:, HI 1 7{Cin1-J: 5(C7D-x>f 

^P2iMi m&m t mm\cm 2 msmM 2 mfes ±ic «pib*6»i«t h 6 £ami-So hbb«» 

So bmt h 6 fi, 8(ri5HPfli6»i«TH 1 t«i«i-»rti-a. 

[0 0 5 5] il 2|OTtJ;9l:i2lESM ^(Dft, S 5 ABBlftM 5 ±OiB»8«T H 6 *5j:t/^ 

2±»c«Pfl«»RTH3Sr^-r6 0 If«iTH3 t^^WCZ 5 4:**+ 5 d t K«fc «? a >^ * h 
li, fllHBHPfll6»BlTH l kmmicB&'fZ, Z<D'&, 20 (H^-fr-f) SrJg/dtU htt-^rt 

r O 3 y ^ ^ h *-;l/C 3 1^1:^7 ^ P 3 *«rict 5. ^P 1 t i:Mt5. &^T\ IBMfeiftlSTH 6*3 

:^7^P3H 7^7^P 1 tls]«lcjgja-t-5, J:U!^7/±tcSBiJiiajRtl^«tc»6Jiiai6S:®fiK^ 

T\ ■Fp1«»KTH3 &£Xf7y?P 3±IC^llld^ So HIl 7<f(DM6 afl »6Bffi*<D5*>* 

tPI«^»3JiiBj»M3S:JKfi)c-i-S. (VDD) ^W^tl^MT'fc^ :^|6 

[00 5 6] ftV^, HI 1 3lC^i"«t 5»-»3JiEllM fiiBH (M6a) ^ £>lfi$M 6 a «t ¥trtC]^ 

3±(cSBB«»KTH4 4r^i-6 0 1F«ITH4' £U (GND) tfffltoSftSfM Bffi»M 6 

11, ttEHmfelHBtTHl fc|B]«^»*1-6. b (&U ifi!£M6 b li, [ill 7 OKffi*!*! 

«IB*fe»IBTH4*K:=i>'** h^-A- (EI^-frT) £ icttBfcHLfcv*. 

AMU rcoa h^-/H^Jc^7^(H^-li:T)S: 5» [0 0 6 1 ] Hli %\z.^&b\z%$mwMM§ 

ffM-TSo r^T^fi, aiSr^tpHIWfeaBSTHei^^X^cvDftlcJ; 
So &^T\ ^P H m^KTH4io £ tt/[ll^L^^7 P 7i/ 1 0 nmgg^iitv'i) ^ ffi^S ^ fc IC 

±lcfEl«ffi«i:R]«IC»4Jliaj»M4Sr?BfiK1-5, <fc 0 ^t^ v >«8IC Z 6 £7F2/*-fS 0 

[0 0 5 7] &l*"C\ Hi 4l£7j*-rj;5fc£4HEttM ^V«iiCZ6C(i CSSSE (VDD) tdif;U# 

4 jiicffmtt&gtTH s tawi-a. mm&mmTH 5 s «t ^^^>^nc z e s 0 

ft, BliEBPfll6»lRTHl ^fBJ^^JFM-TSo t^g, [0 0 6 2] B 1 9 «t 5 * ^ 

iB»a»TH5+lc = y^^ h^-zuc 5*:»j$U «c z 6 ±(c^/<y ^fejc J: O ^^^x^Riiia 

T*, JBPfl»«KTH5i3J:^7^P 5±^»i«iajtl ^ ZMl&irZo 1^)70-7^ y^SSFE6ii, 

tISjaiC»5«ia»M5*rJBfiKr6. ^^T*, ^5^K ft (VDD) ^WAP S ixSm 6 ^IS^M 6 a *5 «t 

SM5(7)H, EtRM5aJCtt, SSKSffi (VDD) ^ ^ft (GND) *S»»D <**lS* 6 H£jRM 6 b ±lCJgfiK 

eniiDSix, s«M5b«cii, gifema (gnd) tfPMo ^ns 0 7n-f>f ^^aaiFE5tt, rix^^ 

$nS 0 I£^M6a, M6 b £ fs] £ LT^S* ^/c, 

[0 0 5 8] ftlc, [Hi 5 {Ztt^X 0 5 liiM 5 H^1"S J: 5 *-7p— r-f V^fiffiF E 6li % *lS»cjg 

±^tfHIB]«W»TH5±«C^9X^CVDffi^J:i} *l<0»^fcH«lC, EiSM6a, M6b«StS* 

^t^*>^!68lcz5^Mts 0 ::t\ ^-y^ So 

i/zimmcz s\z\t. mmm& (vdd) icw^^s [oo6 3] i^i:, gi2oic^-rj:9^7n-x^y^ 
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hut h 7 is. MisJiraiife&BiTHi 

7^P6 ±i^m i /iiaj& £ mm\^m 7 m sa^M 7 

^7lilM7(Z)H> MM 7aC 
f4, Sftftffi (VDD) *sW*D*n. BEI&M7 bfctt, 

jgi&mfi (GND) *sw*nstt6« 
[0 0 6 4] M2 1 t^-t* <t 0 \^imWMM7 

±Sr^tfiiPfll6aRTH7±^^7X^cvDft^J:f9 
RWi 0 nmil^>y3>ltj:*at5:i:(:«l; 

iCZ7lCfl, IMS (VDD) (Cix.#5<tH + 

[0 0 6 5] #C(d. [12 2(C^1-J;9{-^'V^ >? '>^*fe^ 
BCZ 7±K*/<**fti::<fc9 *>^*x>R£*» 

srjgfifc-fSo :^7P-r^^taFE7ii tsasc 

{£ (VDD) d«Hia*lxa»7JBBI»M7 a, 

(GND) d5Bl*D*ix5»7«ifi«6M7 b±lcjg 
$£ft6 0 |7iESM7b(t SS7RE»M7a<0« 

•J, 7 D-f ^ ^ ^tt F E 7 t :nbfl)EiRM 7 a , 
M7btrai:*lPllCJiESELrv^S. :7n-r>fV 
>/m^FE7fi. RRfc*RlO»^fcM«Hw, SUM 
7 a. M7 b*SKft-rs*l«ltii:Si-5*|6]JC«»«C» 

[0 0 6 6] &tC 12 3 9 l:7P"f ^ >^ 

ttffiFE 7±(C»{k^y 3V[R*5«tt/aft'>y 

[0 0 6 7]i24lt *HlSO^ffiW^«fr««lHlK 
SBoga^ffiEI-CfcS, 0 2 4lc^-*-J:5U:, ^71 
7<7)9 *>&$M 7a. M7blt 2 

o i«>jB5a«*cll*fc»jjis*irv^*. g*fcic 

»j*SiifcC*ib©E»©rt«S:=»T**2 0 2 £v> 
^/•y KB P#ffM£ftTi>6 0 #>x>r f?'<y KB 

Ptt, »JblE*"C*)**7JiB»M7-C»***t'CV^ 

So 

[0 0 6 8] C<DjZ9lC. **lt«)»«cj:*ttf, » 
l, «5, *6fcJ:tf»7RE*o5^«K«ffi (VD 
D) fccfctf&JfcSft (GND) i$Hl*n*H5EH»±lw 
**'<v*t6RR (czi« ^U7o-f>fy^ 
W£ (FElIf) Sr^ricLfcKOTN jlJSwJBffi l -ckw 

fc, 7o-r^« (FEl*) mf)OEi 



TSrlsHS-t-S MlMWafio**/* 

So 

[0 0 6 9] 7n-f^y^tST, «x.ll 

SiXfcElftM 7 a. M7bOTtCt, fcfc* 
W**aiHlBS:«fifc-**SMOS Y s 7>*J*9icl6l&+* 
£fc#"C#* MOS h7^^^^»*ffl«* s WJPfi*^ 

[0 0 7 0] fe*3, #£tt<0»t§T*(*, 4oG9l<Olfi|£ 

»5, »6*5j:V»7JiE») ±fc, 
*I6»R (CZlW ^U7P-r^fy^lS (F 
El« fr»J*Lfca*, -tt^§r4ffl^_t(Oia^t>L< 
tt4RKT^ERfcov*T»J*LTfcJ:v\ 
«w»«"Ctt, «i> R5, R6*iJ:tfR7RE»±l- 
^ *-^>*&&i§£ (CZ i») WU7d-t^^ 

tg& (feis) *r*i*Lfci $ , ^ne> a>E» 
(R2-ff4RER) (vdd) 

S9fi«ffi (GND) *«HiaD*ixSEIl»±^»rtLXt 
<fcv\ 

[0 0 7 1] (IU «X.tfM7 (M7 a , M7b. FE 
7) 

ORRjftS, M6. M5-M 1 fcifctxSfctf), M6-M1 

[0 0 7 2] Htfi^JKffii fcWRfc, RflsflJ 3 

^ffl^t^rt/<'>^«8iCZWSirt<J:^o 

[0 0 7 3] (£«£<0«R3) HJfiOJKlB2^*5^r 
tt, S^JIEi*M7<D5*>E»M7 a, M7b?r37i 

[0 0 7 4] ftfc, ^cjBWojHSwJBR'Cfca**** 
»HBRR©«*#ttfcovvrRWi-6. ft*5, RBIft 

^ ilTH 7*5J: W^g&llM^67 P 7 ^P 6 « 
[0 0 7 5] S 2 5^-riH*fe&KTH7*3<tt/^7 

-f) % Tfrl-t^m&kxf^ik^?^ (H«*T) 

0. IB7JlElfcM7S:JB*1-5. ^7lSi^M 
705*>. EHM7aiCl2, m^mffi (VDD) ^Bl*P 
S*t, E»M7blCtt, (GND) #PPA»tt 
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[0 0 7 6] i2 6 5 MSB 7 HEj»M 7 

±&£fr»BBtft»RT H 7 ±£7^ X-v c v D&lc J: 9 
■VI Onmltwir>y = :✓■£*««-*-$ rfcicj: 

v/^i6»«cz 7«cn, m^miE (vdd) \cffix.mz 

[0 0 7 7] ^r^^>^ftWCZ7±l:^y 

P-7^^8FE7lt SSSSffi (VDD) tfgpjD 
$tl6^7^IB^M7 a, *3j;lMKJft«ffi (GND) & 

iSM7blt ^7SId^M7 a ORKffiKU - 
(OE»M7at¥fi{:iSLt*3^ 7D-f^^i 
SFE7t:hb©E»M7a t M 7 b t Wl t%ft\Z.M 

!C*l*l^»^tH«^, BBj»M7a, M7b^gltt 

F E 7 ti , g^S^^P 7 0»ril«*S:»»fC»ril 
[0 0 7 8 ] 12 7 IC^I-J: 9 C7P-T *f 

*f FE 7±lcBMfcv'!J a^K*3J:tf*jkS/y =>■«: 

[0 0 7 9] IS 2 8{d^1-J: 5t-Ifil&M7 a N 

M7 b £-atfS& 7 JHBi8fLh(D/N a ^IPV*J 

/7^P7»St6o 

[0 0 8 0] ftl>T\ ^9^P 7±jC^/^5/^tt»Cj: 9 
Sftf-^RSffrbftS^IJ */uRBMSrJgJ*U 

(B2 9#SS) o ::"C, /N^^/<V>^litiB P nC7)9 40 
A^yT'iSBPaCIt mSimffi (VDD) 
tfHWmSfU ^^V^m*! B P blCtf, Sftfiffi 
(GND) 36«BlftI$tt6 e Ay^y/tffiBPoli, 

[008 1 ] B 2 9 11, *H»OJgfi(D*»**a@B 

K$M7 (M7a, M7b£tf) tt, HH^jSflWt 2 0 

^iSBPn (BPo, BP a, B P b^fr) ^BiHt 
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[0 0 8 2] Z(DM2 9<DMmX-\*. ^fiHSE^rtlS*- 
M7a, M7b^»at5M\ M7a, M7b<DTSfl 
tCMO S is 9 Sr»H-5^*PO*j5feT*i«a*^iS: 
T^^t < ft* i 5 IHBas£ 
[0 0 8 3] L*>Lfc#<b, » 
1, 15, »6*5J:t/JB7JiSE»<0 5*>««mffi (VD 
D) *3<fctf»ift«ffi (GND) *SBiJin*ix5iai»»±^ 

yc^T% *Jfi^?B»2r*»WL^3!Jb»*r»SCi:* s -e# 
6 0 *fc, »7«£»M7<&?*>£i»M7 a , M7bW 

[0 0 8 4] (£l£0>J&ffi4) »*©»Hl'-3fc*5V* 
#Ei»«:*rai6»R±{c»S:Ly£:35s; £E»£& 

[0 0 8 5] rk, *«M<DHifeojBffi-e*>s*a#« 
8llHltt3Sll<o»5S*&Jco^-CRWi-5o H30-H3 

[0 0 8 6] *1\ 13 OIOtH"* 5Kx =« 
^J&>b 1 <7>£*ffiUiM I S FET§^ 

[0 0 8 7] fc^T\ JiBiiej»«TH±Jc, M^ya 
^■Ha*3J:t/»fc'>y 3^RHb«:CVDifelcJ:0IR 

3iyf'>'^i-5-t»Cj:0E««HMa, HMbtS* 

[008 8] ft I-, m 3 1 X 0 \C % EMHM 

[0 0 8 9] ^{C, i32 (C^-f £ 9 [C N E^^^^ii^ 
mBMte J; t//<Ii T ^ B M £ C M P X *) 5 ^ 
^J; , 9^RMioJ:t//<!JrlBM^bfi)c^ia^Ma, M 

Mali, 0^L4^iaja^7^^^LTl;^m{4 (V 
DD) lcgJ^£ft. EHftMbtt, HSLftv^EH^^ 

^^^L-csiama (gnd) iz&aztiz. ztih<o 

(Ma, Mb) V^^^^S^EiS'Cfc^fc^, 
[0090] ^(C. 033 0 iCgS^M a , M b 



(10) 



2002-324843 



17 

tmBczKtt^ mMnfc (vdd) {zmz-'&zto* 

[00 9 1] ftlc, m 3 4 d^l-J; o \Z**'**s9Hk1gk 
mCZ±.\CX'<y?fe\C&*)mmi O OnmlS^V 

[0 0 9 2 ] fr^T\ H3 5(C7F-f-J: ?{-^ >-^^T V 
E^MtSo :^)7P-f^ v^m^FEti, TJI<7) 

a & j; t/M b mm t m^ft t$ ti * 

HI) o 

[0 0 9 3] H3.7(C^-tcfc5{C, 1£$*M a % M 

b_t(C/<!J TBI (ftitSkKifcR) atBa, Bb*M 

[0094] zo>®. rnrmmm, w,#mmmm, £ 

[0 0 9 5] lMl2*3j:t;3 0 7l«I 

[0 0 9 6 ] r<7)J: 9 |c, *Hlteo?gJB{-i:ixtf, fiS 

ma (vdd) ^it/^aiaffi (gnd) a^p^ns 

ffi*»jSLfc<0-C\ «»y 
[0 0 9 7 ] **tt^»JB^J:ixtf, 

[0098] (Hte<o^si5) mm<ommi-4iz^^ 

Til, mSKSffi (VDD) ^ctt/Sifemffi (GND) a* 
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[0 0 9 9] H 3 8 It, #£tt<DJgffi*T?*>* SRAM 
(Static Random Access Memory) <F> } * V -fe^Sr^i" 
ffSlgBtfcSo H^i-SJ:5l-, r^^y-fe^M 

/ (/<-) do t v-vmvtLkv&mmz&sz 

ft, -McnmWimM I SFETQd l.Qd 2 , -tt<D 
JO ftffi/EM I S F ETQ p 1 , Q p 2 *J «fctf— *t£>tei£ffl 
MI SFETQt 1 , Q t 2 KJ; DtiWcSflTV**. IS 
PMI SFETQd l,Qd 2 & J; i|£i£fflM I S F 
ETQ t l.Q t 2 linftMMI SFETT« 
£*X, A^fflM I SFETQp l,Qp 2 lipft*^ 
^M I SFETtifilcStltt^, 
[0 10 0] ^^y-fe/UMCSr**i-5JtlB6fiOMI 
SFETOH, iElJjfflMI SFETQd 1 
gfflMISFETQpl 11, CMOS-f^-^IN 
VI &«fifcU fMfcfflMI SFETQd 2 *5«fcl*ft?5 
20 fflMI SFETQp 2 II, CMOS>fy/WlNV2 
^1f^LTV>5 0 Itlib-^CMOS^^-^ I 
NV1, I NV2 OttE^AfctiAMB* (*»/~KA. 
B) 11, 1 try hK>»«S:IB«i-6ffi« 

(g^/- K A) &&fflM I SFETQt 1 <Oy 

* (*a/-KB) tt, MMI SFETQ t 2 O 

30 [0 10 1] £<blC, e^fflMI SFETQ t 1 CO V 
-X, V^cOfai^dx-^ilDLtC^^n. 
KiifflM I S F ETQ t 2 (Dy-^, KWytS«^ 

77*y7®&<D-m (MffiMI SFETQp l.Q 
p2 (D&y-X&m W«JR«£h (Vcc) ICftttS 
*i, (ISSlfflMI SFETQd l,Qd 2 <7)£y- 

^ffl«t) ilg^mEE (Vss) JCftttSixrv^, 
[0 10 2] ±!E0K<7>»ft£fftE-f6£, "^CM 

^ ( "H* ) -C*>*4:#K:tt, IgttfflMI SFETQd 2 
ftfi^cOCMOS-f W<— * I NV2 
0»ay-KB*5(S«fifc ( "L") icftS. Sot, B 
KfflMI SFETQd 1 ^OFFtC/^O, SS^-K 
A^i^me ( "H* ) d5R»SttSo -T4*>*>, 
CMOS^y^-^ I N V 1, I NV2 ^^MS^^-fr^ 
7 5/^0KlcJ:oTWS^SSy-KA, BW«g#R 

gifci^D-f^y^lS (^S) Zttto-fZo 

50 [0 10 3] CTMI SFETQt l.Qt 2 <D*tl 
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- K^WLtCtoTfeiSfflM I S F ETQ t 1, Q t 2 

tmnifc ( "h* ) X'hztzia*. mmi sfe 

TQ t 1 , Q t 2 J^ONlCft*) % 7y^7oj/7 , ro 
^Mttx-^ (f-«DL, /DL) <t^m^W 

( U H W £fc(4 "L" ) ^f-«DL, /DLIC^ 
ft, ^y-fen-MCtfMW^ LT^m£ft£ 0 

[0 10 4] ^^y-fe^MC^tt^^«#iAtplC{i x 7 70 
-K»WL^ "H" «ffil"</K K-fflM I SFETQ 

t l.Q t 2 ^ON«CLt7-^SDU /DL(D 

ka, Bfcea+a. 

[0105] #2IJ6tf>7gfig£> S R AM(D|^it^& 

[0106] *1\ 13 9, 1 4 0 *i £ 1 4 1 
U4, ^^y-fe/wttlfi^oSaSr^-f^atftStRO 5 ? 
AKiffiEL B-BlMlT*fc6 0 r^T-^PS 2 14, £1 20 
/^MMffii fciy^y^sc 2 5 

[0 10 7] ¥«ft*Kl*rftl 0 0 0U1 

Kfb-rsr iri-ctor, fltwfiitfcKJ* 1 Onmmig^S 
t^ik^U^vBS (l^-£-f) ZM&i-Zo 
[0 10 8] »OrtWSr^tf^«*S«l±^C 
VD&T'II4 5 0-50 Onm&gcD^fbv'y = 
«M*U ft^W«««FS (CMP) ftX*f*0±ftO»fk 

[0109] i tc P ®*vm (* * 

S?:n/U4 ^Mt6 0 H4 HC^i-<t 

&1I.II4, p^^^^3, ni^x;M, p!Jx/Urt 

OfittSKAph Ap2, nI!*3WM*iOffitt 

SSAnl, An2«^6 0 pS«)x;U3tni 

^x/M (An 1, An 2) A«»rtSK6. ^tlfefStt 

m&A n K A n 2 , A p 1 , Ap2lt Wtiti/ ]) > 40 

K^S^^^tl/'c^i L ^2T'ffl^t^TV^6o 

[0 110] iio-CffttlcttWI- 6J: 5>K, 

*yi?/UMC£*f£-f56®<DM I S FET (Qtl, 
Q t 2, Qd K Q d 2, QpK Qp2) <7)? 
t*^iM I S F E T (Qtl, Q d 1 ) 14, 
Apl (pi!>i^3) ±lcffM£ft, nfir^HM 

I SFET (Q t 2, Qd 2) 11, SM^Ap 2 (p 

SFET (Qp2)l4, ISItS«Anl (nS**^ 

4) ±£Kjft£il. p^USMISFET (Qp 50 
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1) (4, 7£i£?Ii§&An2 (nS^x/M) _kU3/&£ft 

So 

[0 111] fctc, ^gMfrgfilOiftffilCn^***- 
1M 1SFET (Qtl, Qdl, Qt2, Qd2) 
J;Vpf + ^iM I S F ET (Qpl, Qp2) 

[0 112] *i\ 7yR*0*»tt£ffl^T¥»fc£ 
tSl ( P ^^^^3*5j:t/nS">^./U4) <£>^®£!>^ 

[0 113] 142, 14 3*3 £0*0 4 4\Ctf 

■fx 0 ic, *mfrmm 1 5 h^b^±i-^- h 

«SG*jefilc-rSo 14 4(4, **!J-fe^ftlfi#tf>ffi 
ttSr^-t*^5»«:£ffiO5pffiia-Cfe0, 14 2, 14 3 
14, ^tt^tX0 4 4 OA- ABrffiH. B-BWit'ib 

T, hBMfclROjt&MClRJit 1 0 OnmSa^filfitt:* 

fefii/y ayRSrCVDife-CifSltS. 

(C, fttt«« A p 1 ±W4, fei^fflM 1 S F E T Q t 1 

w-hmmGt, mmmMi sfetqci l^y-h 
sfetq 1 20^- bmSG<t, mmmui sfet 

$An 1±(C(4, MfflMI SFETQp 
«G*S»rt*iX, Stt««An 2_hiCl4, MiMI S 

fetqp loy-higG^M^Htv^o cn<b 
^y-hsffitt, -^n^m^oA-A^rsiicffM^ 
ft, MfflMi sfetqp iwy- hmmGtmmm 

MI SFETQd l^-HSS^ifti'Cfc^ * 
fc, MfflMI SFETQp 2^y- hWgfccfctfffift 
fflM I SFETQd 2(^y— hm^^(4^iir*fe6o 
[0 1 14] 14 9^. n^^/M 

g^^u^Ml, I4 3(ci4*n?iv> 
^ p §J r> 3 jK^y- hliGOpfiC n S^tttt 

[0115] ftv^, *3MtS*i±tcvDtt-e«* 
yfy^t6:^i:J:ot, y- hSgGO(Dll:t^ 

[0 116] nl!>x;U4Jbl:pa^ft» 

v) ^^^^fr^i^^^rsc t iaoTp + ^i^ 

®18 (y-^, Kt-fv) &Bf&L. Sfc, Bfctt* 
n4v^pffl»>3i/U3±«CnSl^F>M* (Uv*fc(4t 
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[0117] ::$wigt, y*y*/uMC**j# 

-f£6<g<OMI SFET (SMJBMI SFETQd 1, 
Qd 2, iK&fflM I S FETQ t 1, Q t 2*5.fct/Affif 
fflMISFETQpl, Qp2) J: tflaifl 
t5nf^*/HM I S F ET*5j:tf pf-**/MBM I 
SFET^tSo 

[0 118] tt^T, ***SSl^«ffi*8fe^L^: 

t i mzmikmm u 6oott'i #pa<z>8Mo.s*:tfc 

U ¥»*gtel<D«ffl« (n + l^Wl7, p + 
S*»#««18) 4o<tt/y- h«ffiG±K, CoSi 

[0 119] ftV*T\ *EJ£<BC oBI&cfctfT i 
y^y^tC«ti9»*Lfc«, 7 0 0^e>8 0 0tt% 1 

[0 12 0] fc^T\ 0 4 5*5«fctMS4 6{C^1"J:9 
tC, *»*StE 1 ±lC»fl-> y a >R 2 1 Lfc 
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